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(54) METHOD FOR MANUFACTURING STACKED DOUBLE POLYSILICON/MOS CAPACITOR USING SiGe 
INTEGRAL MECHANISM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a stacked double polysilicon/MOS 
capacitor useful as the component of a BiCMOS device including a 
semiconductor substrate forming a first conductivity-type area on the surface. 
SOLUTION: A gate oxide overlapped on the first conductivity-type area is 
formed on the semiconductor substrate. A first polysihcon layer doped with 
an N type dopant or a P type dopant is formed at least on a gate oxide layer. A 
dielectric layer is formed on the first polysihcon layer. A second polysihcon 
layer doped with the same dopant as the first polysihcon layer or a different 
dopant is formed on the dielectric layer. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the processing step of this invention which produces the laminating double polish recon / 
MOS capacitor of this invention. Only the capacitor field of a BiCMOS device is shown and the bipolar device field and the 
CMOS device field are omitted for conspicuousness. 

[ Drawing 2] It is drawing showing the processing step of this invention which produces the laminating double polish recon / 
MOS capacitor of this invention. Only the capacitor field of a BiCMOS device is shown and the bipolar device field and the 
CMOS device field are omitted for conspicuousness. 

[Drawin g 3] It is drawing showing the processing step of this invention which produces the laminating double polish recon / 
MOS capacitor of this invention. Only the capacitor field of a BiCMOS device is shown and the bipolar device field and the 
CMOS device field are omitted for conspicuousness. 

[Drawing 4] It is drawing showing the processing step of this invention which produces the laminating double polish recon / 
MOS capacitor of this invention. Only the capacitor field of a BiCMOS device is shown and the bipolar device field and the 
CMOS device field are omitted for conspicuousness. 
[Description of Notations] 
10 Substrate 
12 Field 

14 Trench Isolation Region 

16 Oxidizing Zone 

1 8 1 st Polish Recon Layer 

20 Dielectric Layer 

22 2nd Polish Recon Layer 

24 Spacer 
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mtzm i w^saabwejssiifc^ftaeRfc . 
fiie^SfcSisicjBjfcSJu Mean grains 

y f * fca p a f -A-y f t f -? ztiizmi # y y u 

we»«i±tc»jRsti. Mem i *y y y a y* t m 

t F-^y F ifcli*** F-A-y FT' F— 7*§ftfcl§ 

2*yyy3yjifc. 

[ii*3i2 ] mi*m&£m±. si. Ge, sig 

e> GaAs, I n As, InP, Si/S i Ge&tf 
s i /S i O2/S i i O^&^-Tlfi^aRStifc 

^awMwrt** , if^is 1 ie«coaJi^v^ • * y y 

y^y/MOSnyf'yt. 

t». m*8 1 snotM*^ • a?y y y 3 y/MOs 
rjyry-9". 

1 x 1 o i9 sf/c m3a±<o*H-nswc*s. m 

*JS 1 leSc^WSryyi^ - ^y y y 3 y/MO S 3 yf 

y-9-. 

[ft *JS 5 ] Buffi F-^y F HNS F-A*y FT-&& . 

ts*« 1 iaa^sa ■ x y y y 3 y/M o s 3 y 
fyf. 

[t«*«6] luie^i^yv-ynyKiF-A'yFjfue 

iftix 1 0 19 «Ff/cin*J2U:T*4» ||$4UIBtt0 
mm?7>v ■ ^Jy^y/Mosnyfyf. 
[BWWI7 3 «EK-^yF»«li»i x l 
cm3^^lxl0 2 'JI^/cm3T'J)l., lf*^6lB 

tttfflWK'TVi' ■ jk u s/U a y/M o s 3 yfyt. 

[IS*JS8 3 MIW, 1 J 'J 3 yjf (i S i G e 

us* 1 BaoiMi^u • # y y y 3 y/M o s 
nyfyt. 

[»*JB9 ] fjiem 1 * y x y 3 y®i±N +*ry yj3 
ys-kts. mm 1 mtPMMrffr • * y y y 3 y/ 
Mosryfyf. 

imxm 1 0 1 mssn 1 jK'J y y 3 yJBii/iw#> 1 0 0 
0 abs^ 2000 at-&6 s ts^JS 1 tmnmmyy 

>v- ^'jy'jay/MOSayfyt. 
[IB*JBl 1 ] fnERBHli, IM5» J 7-HS*.&ifb 

y'j^y/MOsayfyf. 

a«rtts:*o. is^a 1 lett****^ • # y y y 3 

y/M OS n yfyf. 
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[w**i 33 i&wmm},t%m.{\M*-kK. m. 
if 1 EHoflui^TVi' • ^ y y y 3 y/M osayfy 

[Mf$g 1 4 ] li@MlttJ¥*tt3 0 KTiWh 1 0 0 

0 kxh h s ii^ja 1 ffltoMMy-fti' ■ iP y y y 3 y 
/mo s 3 yf^t. 

[if*«i 53 m^2^yyy3ywis i Ge** 
ts, mm. 1 istK^SJi^y^ • * y y y 3 y/Mos 

10 [SR&Hi 6] mflBH2*ryyy3yfl(iP + s iGe 

**tr, n*g 1 sKttowi^^ • *y yy 3y/ 
Mosayfyf. 

[fWfai 7] i?£^2^yyy3yji{iF-A'yF}8 

«»lxl0 19 fl(^/cm»iJU:Tfti. If^ailBdJ 
vRKmyrto • *ry y y 3y/MO sayfyt. 
[IH*JH1 83 t&EF-^y r«WBittl x 1 0 2 «M? 
/cm'JiSWlxlO^JI^/c niST**, MSgl 

7 W&<mmy7iv ■ ^ry y y 3 y/M o s 3 y-f y 
if. 

20 [it^fli 93 mieii«JlfcHuiem2^yyy3yjio 

tt. mimitm<mm'f7)V ■ ^yyyny/MOS 
nyf y*. 

[^11203 iijis^2^yyy3ystHfrismi^m 
i mmy- f tisRSii. miam 1 m ^) 

3yJB(i»2«Siy-F*Jc8SKStifcs »*5ia*8<o 
m«r77u • dcy y y 3 y/M o s 3 yf^t. 
[it*«2 i 3 ffiE»2#y ^ynyasfcttWEStti 
Jtfy^yaywifliimjuy-Hfcisttsn, fnemi 

©tfowiy t"^ ■ jk y y y 3 y/M o s 3 yfyt. 

[««JS2 23 OTE»2sKyi/y3y»i«rK»i«« 
y-Ht:«as*i, frlsm2^yyy3yiti7D— r 
4 y / • * y y y 3 yjg-cfe « . if*^ 2 1 im.nft.rn 
¥7iv • X y y y 3 y/MO s 3 yfyt, 

[fi!#JB2 3 3 4«5r< t tW*fl 1 ^«®3 yry^Sr 
■grtr, B i CMOSf^MX, 

[ft*3S2 4 3 ^Sr< lowCMOST^M^t^ 

40 3IBKOB i CMOSfAMA. 

[it*^2 5 3 mmy7i\s ■ ^cy y y 3 y/Mos 3 y 
Ty-fc*>->T, 

aniz N + {R8«<»j£ § tut ¥9*^8 1 s 
-FiKfc«5fc. 

t i> ma?- f mm±&Mztvtz n +»ku y 

ysyst. 

mfSN + ^ y y y 3 y § ii^BWIl t . 

ttfKRttl±tc»jftS p + s i g e ,1? y y y 3 y® 
50 t. 
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m?m2 6 ] mrnvfiv ■ *y y'ja y/Mo say 
fns ft*r * ~> x . 

b ) jnr< fc t>fflfiBI«tl±fc. NSH-^v Jtfi 
P H k n- y V X' F-r$ frfc8S 1 # >J y >J 3 y)f£$ 

c ) fife^ 1 >K»J s s U 3 yB±C~l$ttJI£ *r 
-y<y h * ftJigfc £ F -*V F T F 3 ftfc* 2 * 

y s^y 3 >m*Btftf-zxT »/?k . 

[fS*«2 7J lufEIHPJlti. CVD, /7X7CV 
d n -»tfxr*«>9 y y^a^&6//i/-rrt>£>jSiR3ft 

[1«:£JS2 8 ] WEDMOTliaaS^ro-fe^fc J: O^fife 
[ ifl&I 2 9 1 1? Effi 1 sK »J y U n yJBlif+»7n -fe x 

[ m&g 3 o ] msii i * y ^ y 3 yiafi* f - 1 
m 

[fS5R«3 2] roE^2^y^yay*{i#«Tn-bX 
3 ] «TIE»2^y v'J 3y«i*<3»F-e 

y/ttfyotxtiw^^, it^3S2 6ie«^) 
m 

[f8#B3 5 ] miaa-fbx^-tii, asm 0 ox*> 
tf, i»*Ji3 6iea<7)^«. 

[0001] 

[#Dte>**6ttflH»F] *9tmt. B i CMOS „ t 

%b%ju#-ymm£^®imm# (cmos: 

complementary metal oxide semiconductor) ir*A4 X 
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3> (Poly-Poly) /£mim*m& (MOS) ay 
T>-?- 3yrK-*y F*%£fl£B i CMOSfA'f 

cmo ssite»n!fca*&tr£ t hmmyyiis ■ 

XOisV a y/MOS 3 yfyt^MtSMSSft 
[0002] 

10 o//fi'7;l' • tT'yXfA £ 1 -y 7\,Zffi&t 
4fc«>. CMOS (ffi»feJRBM¥gtfO ^B i C 
MOS • rVNMXiffi»feJilHU&¥3£ 

f vXrATii^fSSn yfyf #&g-C* « . 
[00033 rr/i'- sify^yay • ayfyt. mo 
sny-fyif (fititeKy^yay • ay-fyttt^ 

•5 ) , ■ • ayfytf, IScffiSoayr 

Tyy-iztt-thmwzmfiii-tdt). yy>v • m^v ? 

20 y • ziyryV'tfii't-tffl^titi&XotizZaX^ 
h. 

[0004] yy'fr • #y i/V a y • a y-f y^<±. « 

liMOSayfyti OIHffTftS^. 97* ■ 

■ zxyry^z\t^h . tzfzLy7)V ^^-ayf 

y^{±, ^•7'^ • xK'J y'Jny • ay^y-tfj; yti&fr 

[00053 JEfc^A' • *y y y ay • a y^y-f 
30 li. v-cBg^MOSayry^J: 1 ) V-TX'fo&z: 
ktfiabtiXMh. MOSay'fy^^BWttiis SF 

&.->xa**^y?yzffiz. -mzuryfr ■ m y 
yay • ayfyti 0 mo s a yfy^iz^.(>tih. 
[00063 r?)V ^y v-y a y • 3 yfyttBW 

40 y^yxS:K^t^^7>- -■K'yi/yny • ayf/f 

t: ititf . MOS3 y r y^±S5(c^7> • $ y y y n 
y ■ ayTyViffli-t&zti l zii>om$i.Zti&. 

xo^ayfy^t. m-siE^M-sm^wmmzmfr 
x^WiX-hh. 

[0007] 

<kt> ■ # y x y 3 y/M osayf y 
UcB i CM0S7 f -' , «-fX*SMW*ii:"C**. 
50 [00083 *$Wlo)i!k0BWH, ^tA^^yx*! 
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m&iW^iirzmmyyjv • #y y y 3 y/M osny 
[0009] *$twcomcr>Bmt. insfmsmtfk 

tdtW&WiV- ;tfyyy3y/MOS3yf yy-£« 

[0010] JSteWHBtfHMOBWtt. K#^B i CM 
o SWItfMfc^fSfc8te'*& £ 3 yu±x • 
Xf y^Ki 0ff«TT8K:aW/^ • jKU^yay/ 

[0011] 10 

. *3MHfc J: 0 MO S a yrf^itflffifc 
-f>V ■ jJfU^Uay • 3yf yycD^-xlt^i: tTfl 
ffl t x . m o s a yf* ^f±«fc^y;u • # y 3/ y a v 

[0012] *m&mkv&* micom&zftimsa 
?f)V ■ * y v 'J n y/M o s a y f' y-y**^ § ft 

MOS3>fytli^^tf. *IBfcJI*l8WS!*>«« 

wij^mi, tirie^*a«±c fr£* 20 
1 mmwmmtzntexxmz ti^y- b < 

t fc tiff 2**- b U«»±fc , NS b* - Ay b £ *: li P 
SF-^yh T b* -r £ftt JKS S ftfc* 1 sK U 5^ U 3 
yJi , 1 X 'J y U 3 y Jg±tc?Bi£ £ ftfcBM s 

w Birie^m«± tc . « 1 * y ^ y a vm fc w t h t 

y b * fctt*5r* b*-Ay b ? K-7$ftT»jS3*ufc 
SS2*yyy3yl. 

[00 l 3] WliJfy^yaylii, Mosnyfvt 
tfXharafiBfcLTiKft, ^TVP-^yy^y ■ 3y 
f^W-X • TV- bit ^K-x^ktLX h&l 30 

[0014] *%m>$8mv\t, * 1 *f y j^y a y* 
^«im2^yyy3yjf(is i Gefc^tt. 

[0015] **Bjo«fc yf£Fj8$:SSitW"Ctt. &2#V 

[0016] *«woa!kosatMtii. is 2 #y y y 3 
yitsi#mM^t±mim^y-HW^^ft. m 
isKy^y3y»i*2«Ry-Ht*«Sft4. £<o 
MyiJEIIT, *WW9fMy7ft' • ^y y y 3y/MO 
s^yfmi^t/^^yx • nyfvti UTiS 40 

<I*<7)3yfyy\ ■oi>9MOS3yf yy-fc^T'/i'- 
zKyyy ay ■ ayfy^^^'^y^yx^lWzm 

[0017] mz^mmm^mmmx'ii. m 1 y ^ 
y 3 yjs 4 fctiss 2 ^ y y y 3 yflco3 yf yyia . $ 
i«$u-Kfcsas*u ^i^«afii*{iB2m^y 

-FfcSttSft*. £«D£*IEi8"Cii* 

• *y y y 3 y/m o s 3 yf y-y{a&«£3 yf 



Ay ? yxw&tfhh frt>xh h . 
[0018] ■ *y y y a y/mo 

s^yfyfll b i CMOsfAMxwny^^y 

bi:LTffl^feft&ii:{caa:SftfcV>. Ifot, #a 

WMMf-f)\/ • *y >-y 3VM0S3yfytii< 

(cmos) f^Mx, 
a*^-? • f amx, ayf yy\ awi#ttB i c 

[0019] *mvmmmi. mmmmryju ■ 
;Ky y y 3 y/Mo s 3 yf'y-y if^R-f irn-fe^c 

vay/MO S3 yf'y-y ZlstsB i cmost^x 
^^■ri. <to . k#^b i cMosjaaaflttfismc 
mttthzktfxzz. mmm. *m\<mmm 

a) mimwiammtrttxmimfcv&mbz. mm 

b ) '>^< t tMiai§{tl±lc, NlF-A-y hifcii 
PSH-A'y NT F-7*Sftfe« 1 ^y v y 3 yj§£# 

c ) Miam 1 ^y x y 3 y®±ti^ugs:^-ri>xf 

d ) USamWBiK. SPfl^ys^yayJHfcRtK-^ 

y b * s b'ws-y b x b -r s ft/cS 2 * y y 
y3yjfs-^'ti,xf tT, 

[0020] f«E<0*3fe»Ctts Xf77'd ) O&CStt 

xf -/T^y^-y ay • xf 'yTSrjp^Sit^T 

m^eho t * , rr>v ■ #y y y 3 y • 3 y-ryyo 
±^«Ho4 t 5m2^yyy3yji{i s Mosayfy 
^o<-x • rv- b oi 1 mmm<?>mmz. w. 1 

S^/-b*2riitT««E$ft, ^ 1 ^y^y 3 y«(i^ 

,+ry y y 3 y • 3yf ywi&Wfc&tX&f'ffr ■ # 
y y y ay • a yfyy-vx—x ~rv-Y iiH 1 WM. 

j-Yhz. mmmmmmm2m%^-Yi<z^ix^fi 

[002 1] 

imnnmnrnm) mmyyn^ • *y y y ay /mo 
[ 0 0 2 2 ] H4 *$mti . *wm&*<mmy7 

iv- sKyyyay/MOsayf 8 yyiffiLXhh . S 
^KJf3y7-'yy-(i, b i cmo sf aMxwi^t 

A>f xffla**-rit(ca*sft>t^. • f 

AM x«j« t CMOS r'M xfflttSrirtfffi^A^ x 
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B i C MO SflKSOffi W W X^lSti^BS LT 

[0023] mmz, 04 mmrrfr ■ #y y y 3 

y/M o s a yf yy-(4¥gft»1£ l 0£-£^ s S£i 
0ttM^y^«fflWi4i:. 200 buy fft 

n^m i amsftK 1 2 . by 

Wiffl j3K0«Bl*ttfc: <t 0 fl* §*U L 0 C 0 S ( loca 

1 oxidation of silicon) fti!0;M 7V)#SSiii$fc 10 

fltt& 94 -y^-f S 94 f ^SRl^mftW^SfrflQ 
i. I. i t £ . *»/7> ■ #y y y 3 y/M o s 

a yf ym * £ % «« 1 2 fc«& s * a tcsram e 

JKSSftSRftJB 1 6 fc fcK-ftl 1 6± 

izm l-ityyy^yfl ( ns n-r* fctiPM b'-r ) 
i8*»jass*is. mi^yyynyai8±wii^m 
Ji2 0jWft£3*u nm«2 o±fc(4Jfi2#yyy 3y 

04t'^-7Vgy«^— ^2 4^2^'j^yayJi 20 

2 2±SRtflB2#y>'y3y«2 2fcR«J12 0<0ffli 

£±fcffig-f § . *7°y 3 y *>x^—t 2 4 ti s tt«iB 
K«7 0 0«CcO©)$fHM« (RTC VD ) ifcfcj: 9 

[ 0 0 2 4 ] 04 fciSUfcStJiayf vrftarc, #M 
1W12, i6&mst4MOS3yf y+ft^y*- 

*ybfc. #8B»^18. 2 0fttl f 2 2li*V^-!i?y 
y'jny- 3yf ^^yjtf-^ybfc^ftW^ 
f . #SS«F*i8oiy^i,^y^y3yl{i, mos 30 

3 yfytt 9~?iv • ^y v y 3 y • 3 yf yy-fc*^ 

$ftS£iI®*-C$>§. SSl^U^yayWifiloTs 
mo s 3 yf y^<7)±^m«st lt , r7> • *f y y 
y n y • 3 yf y+Ws-x ■ TU- b t LX fcii < . 

[ 0 0 2 5 ] 04 commyyji- ■ #y y y ^y/iao s 

y^Mi»«14k|tl»«MW (oi y«H-7H£ 

) 1 2 1 0 **tr. fflfTia b" 40 

-r'teftl x 1 0"lf/cm 3 JiUico K -M- y b i8S 

t4PSlb*-A*ybfc'3rl>. *f6BHWffiiSefSe!rU. H 

[00 2 6] 36K 1014. Si. Ge. SiGe. Ga 
As, I nAs. I nP, fl6<0£T<0 I I I -Vfc#ft 

ffiB<oa*iNi«cA»fe«ias5h.*. s i/s 50 
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i Ge, S i/S i 0 2 /S i (SOI)S, 

£ft£>¥*£f«»0?*>. »<<4S iT 

mmz><r>im± u*. wmimmmn* i cmo 

[0027] mm 1 6^<0 1 mantel, mcom 

<r>4 *y?±Afc «t 0. by y*#mm® 1 4 i4ft3fc<ora 
fticobyy j 0 ttiZtiB&L $ti&. zni. 

. ^y;P • jK y v y 3 y/M o s 3 yf y^£$ 

ffc-fSifcOBUlXf •/7 , (i, B i CMOSf^^ 

mux-htM^-ox-mRx* hzt 

6*> . • jK y v- y 3 y/M o s 

3yf y^-^^K-fS^xf vrii, rntxwfit 

Wfvrt, «3t^«W)ffiBOB i CMOSjtpi^ffi 

[0 028] Rftfll 614, -fC^« (CVD) . T9 

J: 0 IWCM? ftS . 4 fcflfclfc* fc ^TflTC* 4 . 
[0029] iMW^>««taRv^'C, »i^y^yay 

si 8 (02#H3) tf®mi6±.izm&2ti&. qt-o 

X. ffH^y^ynyJUiKflJi&Htridtc. 0415 

*r-b;Wb-rs«tofc^?iii.. miJify^yayji 

18(4aF-7*STJ)S. ft*ttfcli, »i^y^ya 

vm\s\immhi x 1 o^M^/cms^M^s x 1 

0 21 JS^/cm3JiLh<0NS H-^y h ifcliPS F— 

A*y b sr-^ty . % 1 *f y ^ y a ys^ k-^ h«s 

(4. Mc{4^1 x2 0 2 »S^/cm3J , jgftlx 1 0 

2i JR^/cm 3 -cj>5„ *^^ifeWT\ mi^y^ 
y ayjftts i g e isxt. *mmnmMMxitm 
1 ^ y v- y a ys<4» F-r n + mx'h 1 . 
[0030] 02t:*-rm,i?yyy3yJl{4. cv 
d s r^XvcvD, XA-^ijy^ xfy^-y-3 
-f ^yy. flii<0H*wtt»rn-bx», m& 

sw) -f * y iiAxf >y r fc i o . jk y y y 3 ys^#* 

zcrn&x-fj ?zti>x£i. ^yyy3 y«<7) < ^-r 
*3tiiH5K-7*) ^yyy3ys^. yy/9 
xvfy/^ aawvc^-yftjci Ott«fc^ 
^-y-fl:'t'i>c:i:* <: T-§.S. rnHrxto^co^tlffc 

ft.5X«yf yy • Xf -y7"{4, S i OzfcJt^T^yy 

y 3 yoi^ifif izummm v ^^e-f * y • x y f y 
y (ri e) rn«t*4. i^jSt-, flsswa* 

x yf y^ • To-feXfcJ; OUftffl 1 eeO^tfciSP^-SrSX 

[ 0 0 3 1 ] 1 ;j?y ^y 3ys 1 8com*\t. *^ 

(c<4M-Cli*VW. 0 0 0 A7 1 )S$«32 0 0 
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(6) 

9 

OkX'hh. ZZX'l. J&mfyyyavlltMOSa 
yfy^JL.UWMBa/^y^ • # 'J s^y ny ■ 3 

[0032] *^Bj^iX<7)Xr v 3 Cjjrf. Mtt 

to titt . ii 3 tim i y y y 3 yi i 8 nw±<op®i 

2Qem$&n&. IMMte. CVD. r^Xvcv 
D s XHytyy?* MM. xvy*y- a-T4>7 

20tLT<i, il^ l Jy | j3yihS2* l Jy'J3y 10 

wts mtnsasmm (k>7> nzitmtoSMM 

(k = 7«T) *JWt=«ffl'C* Stt««K 

<0Wi:l/C. Si0 2s SiaNK #y75F. #'.M 
5 K. s i-MMCUv. f-?yl?Ay>7A • *buyf- 

[0033] *»9i*>*ttW-CW:, Ml 2 Ott, 20 
0 0*2fl2 4Bft*BH^fflWII0 9/5 1 272 1 

marc**. ffsntHMi. jwrowai**™* 

{tllBlcSfi^feit-C^SSBSSfcCVDrn-fc^t J: OffM 

[0034] bsioj?*!!. mzimisti&T^ x 

nmo AJb^} i o o o a. ffl®z\m l o okns. 

[0 0 3 5] H4ti5H-J:5fc. ^«12 0±(C 
«2JKU^ya>'12 2!W»jR8*i4. H2*yyy:3 

X 1 0 19 /iHVc m*j2^<ONSK-;ty>4fcliPS 

loF-A-yFitglii^iSW^ *n x l o 2 ^ 
/cm3J^^lx20 21 J!I?/cm3-C?)«,. *2#»J 
y y 3 yjf 0 K-ny 1 ^ y v y 3 i: |3| t H 
-A-y h H-A-y hTi i^. *2#y y-y 

a yJlo F-A-y Mi. ^BB^JSBffiWtWWill l * 
y y y 3 y jko h - *y v t s=Sr s . 2 ^ y y y 3 y 

His *56W«J: •JJBM'flriytMTa (NHH-r** 
fi P 8? F -T<7> ) S i G e £ £tf . * fc*f6IH^Sfl«* 40 

itM<o»2#y>'y3yiiifip+s i GeiTft*. 

[00 3 6] 04c7)m27Kyyy3y«(j:, cvd. r 

7X7CVD, XJiv?\)y?* xvy^y ■ zj-tj 
y?\ mm. mcomm^nmrn^x^, $&&>Rian 
mmz&mjS.2tL&. F-try^li, tfyyysy 
l«ftt»l:, a&fc^^y&AXTyTfcjyfix. 

TH-ty/rffott jv*. §S2^yyy3yjfo 
f-y^, uawa^-y-ikjfetcjiOsKy^yayifc so 



&BB20 0 2-9 1 63 

1 0 

ffB/^-yfct* CI t if* 4 . TttXCDZCOVfti 
Tfrdx-yf-y^-Xx-yTfi, BHHMtfctt*VCs * 
y y y 3 y ^i&£im;:SJfttt#KiA. 
[oo37]»2sK'j y y lymnmMixstmzitm 
mn%<. ^i^yyy3yfltiiitTJ;<. m&s 
l»-ci>J:K mftwwi. ^2^yyy3y*<?)J»^ 

li. »500A;!iSft3000A"C&S. W24fy^'J 

ziym\%Wiv • ^y yy 3y • 3yry-tr^±a5«ffi 

[003 8] 04Jiifc, «!*^#«ftfcX>y^y^(C 
i 0»«S#l43!-r^ 3 y<nmc.X^~^2 4 SrSrf . 

jtMW* £ t * . *<w*^ft«i*tt» 7 o o-c 

yTli. tf'J ^ynytit^TS'f^KfS^tS^tt 

[0039] sir7'/v--^yyy3y/M0S3yr 
y*r<mm&. b i cuiosf^ ^^)flt<o<B«*fM!! 

[0040] 04<o«fl3yryif{i. S*^WiJ?IW 

(nwmtmnmizx ^i^yfyt^ctiii 

E3yry^5r«^I.J:dEI|-r4^t* { T^4. ft 
#WtJ±, m2# , yyy3yJI2 2h«iil 2^nim 

M/-Ftc««t. *istfy^y3yis««nirs84ss 
2m^/-Ft, sn^yyyayi (mtfiis) 

*SSBW* itCi-j T*S*3 yf y^^T'# 

(i, Mosayryyty^Ji'- 3i?yyyay- ayf 
yifco^-v Ax ^ yxco-^H-tcl? L < tch . 
[0 04 1 3 ifcwtffayf y-ttt. *2#ys/ya 
yi 2 2 « fcttis i ;K y y y 3 y® 1 8 ttn 1 m^y- 

OflWl 2t«2i|»>'-Kte*«M-&ikfc:J:-3T» 
jfet*ii:*<T**. MtttWCIi, »2#y^'j3 
yl2 2J4»l«R>'-Hfc««Sii, fiJSl 2{i^2 
mMy-Ftc^sn. ^i^yyy3yli8(i7D 
-f-fy/ • ^y ^y ayiw*. ^^n^Jia 

t«^^Ay^yx{i» 2oW3yTy^iaT3£OB8» 
fc^r 1 ?, ftfefl^SHayf^i. nfhW)3yf 
y-thWHS'JtfflV^^4*^J: 0 a^mEffl5£t$»r 

[0042] *Jtt8fc-3V^-C. WfciraiatM**frfc 
lfcBJ!U:#, S^^tiHH^^idC *«b^±I§ 

[004334ty>kt-C. *l6W^)«*fcWL-CiaT 

[0044] ( 1 ) n.mrriv- ^yyy3y/Mos 
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1 1 

ayfyrchtx. mizmimmmmmm^ii 

f- y IHWLt fc#*a*u NS K-A-y Mk fctt PS 
■±fc»*3ii. W2Wl!KUi' , J3>'*i:HtH-^ 

y h*fcii»ir* r\> hx- K-7*$a^2-r y y 

< 2 > WE*****!*, Si, Ge, SiGe, Ga 10 
As, InAs, InP, Si/SiGeRVSi/S 

i 0 2 /S i i D=5fl» ^/I^TfrfcaKSilteHW* 

ire** . lute ( 1 ) Wtonwiwv -mwav 

/MO S 3 y-fy-if. 

< 3 ) mimMWwmtYvy^mmm:^. sree 

( 1 ) WNrfWkrffr ■ itfj^'jay/MOSnyf 
( 4 ) h?I5» 1 H-AV 1 x 1 

0 1 9 jr^/ c m * isLhoss h - nasrr* & , fne 

(1) iBKWWi/^-^yi/yny/MOSnyr 20 
y-t. 

(5) ItEK-'t^MiNfiK-'tybT**, tiria 

( 1 ) sKu^yay/Mo sa y-f 

yf\ 

( 6 ) ffE$ 1 ^ 'J y 'J 3 yJili K-A-y hj§jg& 1 x 

1 o^m.^/cm.^xix'hh, mi ( 1 ) Etfc*)«JS 
^7/1/ • #y y y 3y/Mo s 3 yrytr. 

( 7 ) miv-rtyvwmmix 1 o 2 °je^/c 
7i£*uxi o 2i n^/cm3t-S)S, fne(6)iB«8 
<?mmy~7)v ■ x y y y 3 y/M o s 3 y t y-t . 30 

(8) wiB»i!Ky^y3yjBJis iGe*#t». fine 
( 1 ) letsoWJB^T^ • ^y yy 3y/M0S3yr 
y-9-. 

( 9 ) ttEIS l sKU *s y 3 y»iN +.1? y y v 3 y 

t*. lata ( 1 ) im<mmy^)v ■ xv y v nv/mo 

S3 yry^r. 

< 1 o) isrfam;Kyyy3y«i±js^moooAJb 
m«2 0 0 0 kx-hh. mte ( 1 ) Ett<#iwi* r 7> • 
tK'J y y 3 y/m o s 3 yfyt. 

(in MieiM*«s BWj@R#7siai**»«je 40 
«wr«r*o, huib ( 1 > im<mmyy>v ■ xv y v 

(12) meei<wi8mft7mT^(SR<j@R4Mt 
me ( 1 ) sdMcommynu ■ xv y y 3 y/ 

Mos^yfvt, 

(13) itremft«i2ffaiMtt!i**tr. we < 1 ) 
EH*)*! rffr'it v y y 3 y/M o s 3 y r y-f . 

(14) fTEBWIUj*&»3 0 AftM**) 1 00 OAT 

me ( i ) w&rmmrifr- xv-yv^y/m 
osnyfyt. so 



1 2 



( is) Biffem2*yyy3y/ft±siGe££tf. m 
la ( i ) E$Bo«ir7> • *y y y 3 vmos 3 y 

( 1 6) HriBJB2*ryy'j3yJUiP + S i Ge** 

o, MB < 1 5 ) im<nnm^f)V ■ xv-yv^y/m 
os syfy-fr. 

(17) MfEJ82;Kyyy3y/l<±K-Ayhigj£j&i 
X 1 0 19 ^/cm3jy±TJ)S. BiflB ( 1 ) idMWm 
m?7)V ■ XV y >J 3 y/MO S 3 y^fy?. 

(18) «nEKw<yMMB±»i x 1 O^/KiVcm 
8 ^2ttixi0»«^/cm3-r**, WE (17) IB 
WMMWfr ■ XV v y 3 y/MO s 3 yr yt. 

(19) WK8Wifc«E»2*y5'y3yJioiJ>*< 

( 1 ) E8<9J|Wi* r 7> • tf'jy V 3 y/M OS 3yr 

(20) uiE»2^y y y 3yJB tiM 1 mmmmm 
itmiWMy-vizmmzti. mt&ixvyv^ym 

(im 2 *S* / - F KfgttSiifc s me ( l ) IBfiOWI 
r^/A- !i?y yy3y/MO S3 yry-t. 

(21) uE»2sifyyy3y»4fc««EsisKy^ 

y3yj»i8i*SU-Ffc««;5*u t?ESSl*SS 

a«i«i2ii«y-Kt:ssRsn^. me ( 1 ) Et&o 
mmym ■ xvyvay/Moszyryy. 

( 2 2 ) msMi2Xv y 'J 3 yffljiBuEm i m%y- f 
wb«§*u iKES52dfyyy3yjB«7n-T-(^ 

• *y y y 3 yjix-ft s » we ( 2 1 ) Ktoamw 

/i- * , yyy3y/MOS3yry-9\ 

( 2 3 ) & < k bMi ( 1 ) <7>mm^yfyfi^tt. 

B i CMOSf^-f^. 

(24) 4-£-<fck lOC7)CM0SrAWXfc^<fc 
t ■ T'WA&ttt. BiflB ( 2 3 ) E 
iWBiCMOSf^^, 

(25) ^yyy3y/MOS3yf'yt 
iirE^*saLtfcJBi£3iu f»EN+fa«tca4*y 

- MMKflli: s ^< t fefriBy- MWWiKM* 

^utN+^yyy3y)it, uEN+^yyy3yjs± 
lz&j$&tLt:mnmk . 15Ett««±fc:»jRSfutP + 
s i Ge^yyy3yJif: s 2r*tr. ^yfyt. 

(26) awi^/k • ;tfyyy 3 vmos 3 yr'yt 

a) mi^mSfSHSSr^tf^^fflR^Biit, Kff 1 

* mti * * r •/ 7* t . 

b ) k fc1WaWW±K:. NM K-A-y h * tAt 

p s h -a- y h t" K-rs iifc » ixvyvoymzm 

c ) Mtam i #y y y ayaifcRTOfcawt***?- 

d) «B»MMi±fc, IJIEflUJKyi/yayJifcHtK 
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1 3 

visviymzBj&t&^T-yTt. z-kts. urn. 

(27) msmitmit. CVD, 7"5X-?CVD, rv 

o-txtcj; wftztii, frie ( 2 6) 

(28) wsmMiiSbJiL&y'v-txtzx m&zix 

4. tilfB ( 2 6 ) 

(29) 151235 1 d?y i/ U a ylttft«r n-fe^ fe A * 
y&AXr >yrtc J: 9flM$ft4 . ffifE ( 2 6 ) IE*to 

*t£. 

(3 0) Wiadi^y^'JayJUi-f-^H-try^ft 
JtTD-fe^teJ: >3»*Sii* . ffiffB (26) Ett*># 

(31) #JfBIMJl{i. laM^iTotxcJ: 0 

»*§*ifc«iBiHiaireas » file ( 2 6 ) 

(32) MiE^2^y>-y3ya(itt»ro-bxt'f^ 
yJiAXryTfcJ: D»*S*tfe, huIB ( 2 6 ) IB©0 

(33) flirffi^2^y>-yayJi«^<o*b'-b;>'^# 

*7*D-bXt J: OJBjSSixfc. WE ( 2 6 ) WMyH 

m. 

( 3 4 ) ttratcfl feme* 2#y >-y 3^>*< 

fe t)Jtffll!lie±tcHft^^-'9-*»Jjtt4^f"y7't* 
tr. DiFIE ( 2 6 ) Eftofrfc. 

(35) MBWfcX^— 914. Jfl«*tJ7 0 OiCtf>*a0S 

ft^garrnHsxTfljjfcSft,*. wia ( 3 4 ) lessor 

(36) KK*t >y T££tr, #JfB ( 2 6 ) Ifiig^ 
ft. 

(37) lfe5iIKtt*fcliEJ>JE»^T'5'r**tf. tif 



(8) &H200 2-9 1 63 

1 4 

le (36) leao^ra. 

[hi ) xmicowsmi' • ^y^ya^/MOSa 
5. b i c mo sr^'W yf'y-tS^^LT 

ftO. ^#-5 • t'nM AH« tCMOSf^MXffl 
U&iSfrt S LT ft 4 . 

[02] *%HB<oS[®^y;i' • tfy^yay/MOSa 

y^y^zwmh wmmmx f - ? r * **H?ft 

10 4. B i CMOSry^X^rjyf'y-tffl^^LT 
*0, • fO'W *flttRfc CMOS 5^4 

[03] *JKH<08Ml^r;l/ ■ ^y^yay/MOSn 
yr'yi?-s-f^t4*^^axT v T£^-t0T'ft 

4. B i CMOSfA'fW3>'f>tfti^LT 
ft9. •T^^^feCMOSr^M^ 
SNift-^t- $ OfciWti* LT ft 4 . 

[ 04 ] *HBB^)flii ^v/u • * y y 3 y/M o s n 

20 4o B i CMOSr^^xconyry-fM^^tT 
ft 9 , A-f tf- 7 • T A-f xffift fcCMOS r^M 

««ija.^t$<ofcJM!ri»fcft&. 

[^Ol^HB] 
10 »R 
1 2 
1 4 
1 6 
18 
20 
30 2 2 
24 



mm 

^l^y^yayl 

mmm 

*2^y^yay« 



14- 



[01] 




14- 



[02] 




-14 



-10 
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)V 21 

|J3-. *7- ■ a-Y 75 



(72) Xf7 r y • 7— f- • -t> b ■ *> S J 

7^'J*^*1105446 S K-^yh'JHn/i' 
i-xX?-. T7- ■ ■ D-F 

94 

F^-A(##) 5F038 AC05 AC10 AC17 

5F048 AC05 AC10 BG01 BG13 
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